Several papers in this issue of Waste Management & Research pertain either directly or indirectly to the cost of providing municipal solid waste (MSW) management services. This got me thinking that each citizen must pay, either through user fees, taxes, or their own labour and time, for even the most basic solid waste management services, because MSW does not take care of itself. Yet fees for most municipal services are generally regressive; that is, less affordable by those with lower incomes.
A similar relationship applies at the national level; namely the cost of a comparable level of MSW management services in lesser-developed countries (LDCs) (and certainly in leastdeveloped countries) would represent a substantially greater fraction of a nation's gross domestic product (GDP) in comparison with a developed country. In general, however, we cannot verify this relationship in the real world because the levels of solid waste management services in LDCs are not comparable with those in developed countries -mainly because citizens in LDCs cannot yet afford to construct and operate the facilities that are considered to be modern waste management systems, or even basic state-of-the-art landfills.
The correlation between improper or insufficient MSW management systems and public health hazards is well established. For example, MSW deposited in uncontrolled dumps provides harborage for disease-carrying rodents and insects, leachate and runoff that has contacted exposed (uncovered) waste can (and does) contaminate both surface and subsurface potable water supplies, and uncontrolled landfill gas emissions create odours and explosion hazards (and can contribute to global warming). Indeed, for all these reasons, in most parts of the world municipalities are responsible for either providing directly, or contracting out, proper MSW management services as a core public health protection measure.
But therein lies the rub. Where proper MSW management services are not affordable, as is the case for perhaps 70% of the world's 203 countries, poor waste management practices contribute to the vicious circle that creates and sustains substandard living conditions. Not only do these conditions con-tribute to the creation of life-threatening or life-shortening health hazards to citizens, they work to curtail the growth of revenue-generating tourism, particularly in countries that have natural features which already attract some tourists. Word-ofmouth negative opinions about uninviting conditions, such as 'litter in the streets' and 'mosquitoes in the air', influence tourists to avoid travel that might otherwise be appealing, thereby stifling the creation of tourist service jobs and revenue.
A look back at relatively recent history can be cause for optimism. It was perhaps only 60 years ago when solid waste management practices in today's developed countries resembled what is common today in developing countries. For instance, it was not unusual to see informal scavenging in residential and commercial neighbourhoods and at the dump, animals foraging on freshly deposited trash, open burning dumps, uncontrolled incineration, and littered streets in the United States of America.
As economic activity grew after World War II, the population began leaving farms for jobs in cities, increasing the population density of cities. Civic leaders and citizens alike began to demand improved sanitation, leading to the foundation of today's reliable wastewater treatment and solid waste management systems. Then, with increasing affluence came the environmental protection ('green') movement when enhancements in both sanitation and aesthetics became important goals. (Indeed, in the USA today, most citizens take their existing sanitation services for granted and focus instead on achieving the more broadly defined environmental protection measures. Interestingly enough, the American Society of Civil Engineers recently rated solid waste management in the USA as the best facet of the country's civil infrastructure, in contrast to the poorer condition of wastewater, transportation, and other elements of the nation's infrastructure.)
The steady improvements in MSW management in the USA were made possible not only due to necessity but because citizens became increasingly able to afford such improvements. Today the fees (and/or taxes) paid by US residents for the collection, processing (including recycling), and disposal of the residential waste portion of MSW represent from 0.10 to 0.20% of the USA's GDP, whereas by comparison that ratio might range from just 25% of that level of expenditure to between two to five times higher in developing countries. Although no current correlations are immediately at hand, it can be expected that, at the lower levels of expenditure, a country's solid waste management infrastructure is woefully inadequate. Even at the relatively higher levels, solid waste management systems are not necessarily sufficient, particularly in non-urban areas, since the base GDP is low. Moreover, high waste management costs can divert funds from other necessary public services. For example, it is reported that up to 75% of local taxes in Malaysia support the collection and disposal of MSW, leaving little left to cover the cost of other services.
In the early-to mid-1970s, after the basic solid waste management infrastructure features were in place in the USA, planners and engineers turned their attention to improving the efficiency of MSW services, as a means of controlling costs. For example, at that time the cost of waste collection represented about 70 to 75% of the total cost of MSW management and so early studies focused on ways to reduce collection costs.
One study proved that the use of an automated compactor truck operated by one person who both drove the truck and activated the mechanical mechanism (from the cab) to lift and empty residential trash bins was substantially less costly than using the then-common rear-or front-loading compac-tor truck which employed from two to four crewmen. As a result, within 20 years most MSW collection vehicles used in residential areas in the USA are one-man side-loaders.
For those interested in additional information on these subjects I recommend the manuscript published in the June 2007, issue of Waste Management & Research, entitled 'Setting priorities for waste management strategies in developing countries', by Professors Paul H. Brunner and Johann Fellner of Vienna University of Technology.
The message is clear for contributors to, and readers of Waste Management & Research: research will always be needed both to develop new technologies and to refine existing technologies. Ideally, researchers should also consider the implications of their research on bottom-line costs to citizens, who are the ultimate end users, beneficiaries, and fund providers of solid waste management technology. Only with optimized costs can we expect to see appropriate solid waste management technology applied in all countries of the world. David E. Ross, PE, BCEE E-mail: dross@scssengineers.com
